In this paper, authors select 13 listed companies in the petroleum industry, and make an empirical analysis of their financial indexes in the year 2009 by SPSS, according to the factor analysis method in multivariate statistical analysis. Authors further establish a model that reflects composite scores of companies based on financial data, rank these companies according to their overall competitiveness, and analyze and evaluate their business performances.
The establishment of indicators for evaluation and analysis
Financial analysis indicators can convey financial information and explain fianncial activities and results by means of concise forms and data.
Indicator of growth
To analyze the growth of listed companies is to observe the business development in certain period. The base for the growth of stock limited companies is the profitability. The fundamental goal is to maximize the value of shareholders.
Indicator of profitability
Profitability is the company's ability to earn profits. It is the joint reflection of companies' financial structure and business performance. The purpose of company is to pursue profits and ensure the continued growth and development of business.
Indicator of business efficiency
We usually use the turnover rate to measure and evaluate the business efficiency. The faster the turnover of asset is, the higher the efficiency is, and the greater the profits are.
Indicator of solvency
Solvency is the company's capability of repaying long-term and short-term debts using the assets. Whether a company is capable of paying cash and solvency is the key for its healthy survival and development. Business solvency is an important indicator reflecting the financial conditions and business operation.
Based on the four-financial-indicator system, in ths paper authors select 13 listed companies to collect necessary financial indicators and analyze the performances(see Table 1 ).
Data processing
In this paper, authors use factor analysis to process data. The factor analysis is a technique to simplify data (Qian Liu & Guozhen Lan, 2008, p130, 105) . By studying the inner dependent relationship of many variables, it probes into the basic structure of observing data and uses several hypothetical variables to represent the basic data structure. The several hypothetical variables can reflect the dominant information of oringinal data. Original variables are observable explicit variables and the hypothetical variables are unobservable implicit variables, called factors (Yifan Xia, 2009) . In this paper, authors hope to use factor analysis to process the 13 original financial indicators (explicit variables) and find the implicit variables, comprehensively evaluating the performance of listed companies. The SPSS helps to make factor analysis in this paper.
The original data of financial indicators of 13 listed companies in petroleum industry are in Table 2 .
In order to make factor analysis by SPSS, we shoulf firstly perform KMO and Barlett Test of Sphericity. Results show that the selected indicators are suitable for factor analysis. Make orthogonal rotation by variance maximum. The eigenvalue and contribution rate are in Table 3 .
The lowest standard for variance analysis is usually that the accumulated contribution rate reaches 80% (Ping Chen, 2008) . Table 3 shows that the accumulated rate of the four factors is above 80%, reaching 91.535%, meeting the requirements for the number of factors and contribution rate. Therefore, the four common factors can describe these indicators better. Here, use F 1 , F 2 , F 3 , and F 4 to represent the dominant factors.
In order to show the contribution rate of each indicator of every factor more clearly, this paper adopts the variance maximum (Varimax) rotation, so that the absolute values of factor loadings are in polarization from 1 to 0 by columns, and get the factor loading matrix after the rotation. See the Table 4 .
According to the Table 3 , considering the principle of contribution rate ≥ 65% (Libin Wang, 2010) , the value of F 1 is larger in X 8 , X 9 , X 12 , X 13 , the value of F 2 is larger in X 1 , X 4 , X 5 , X 6 , the value of F 3 is larger in X 7 , X 10 , X11 , and the value of F 4 is larger in X 2 and X 3 .
Indicators closely related with F 1 are about the solvency. So here, we define F 1 as the operating risk factor. Indicators closedly related with F 2 are about the profitability. So here, we define F 2 as the revenue-generating factor. Indicators closedly related with F 3 are about the growth of corporate assets. So here, we define F 3 as the business efficiency factor. F 4 determines the rise of corporate earnings. So here, we define F 4 as the growth factor.
In order to evaluate the performance of 13 listed companies, we need to calculate the score of each factor and get the composite score according to the weight. First, we can get the dominant compoment score coefficient matrix according to the factor-loading matrix (see Table 5 ).
The estimation method is the first column divided by the square root of the first factor variance contribution, the second column divided by the square root of the second factor variance contribution, and so on. Then, the formula for calculating the scores of the four dominant component factors is: 
Integrate these formulas and get:
According to the formula above, get the score of each factor and the overall factor score (in Table 6 ).
Performance evaluation
Sort these listed companies into three types according to the overall factor score and the score of each factor.
The first type includes Guangju Energy, Taishan Petroleum, Maohua Shihua, Yueyang Xingchang, and Huaiyou Stock. These listed companies have better indicators and performances. However, some of them rank behind due to the score of one factor. These listed companies need to imrove these indicators in the future development.
The second type includes Oriental Energy, Jereh Stock, Guochuang Hi-tech, and Sinopec. These companies rank middle with ordinary performances. They should focus on an overall improvement in the future development.
The third type includes Lurun Stock, Sinopec Shanghai, China Oilfield Services, and China National Petroleum. These listed companies rank behind for most of their factors. Only for few factors, they rank forward. These companies need to improve most of indicators in the future operation.
Take the Guangju Energy for example. The company ranks No.1 because of the highest score of overall factor. For the high scores of operating risk factor and business efficiency factor, it ranks the top. However, for the low scores of revenue-generating factor and growth factor, it ranks the bottom. It means the profitability and development of the company are not in a good state, though it has lower operating risks and higher business efficiency. Therefore, the company should pursue an overall development by developing the advantages and avoiding disadvantages in the future.
According to the analyses above, except for the overall factor since it does not count, the 13 listed companies rank high or low for the scores of the four dominant component factors. No company is totally good or bad. It means the overall performance of listed companies in petroleum industry is good. However, considering the differences of actual situations in every company, the performances are various. 
